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jth be - 

m ■ phase ss 90% or higher, and complex car&ktea. contain • 
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Description 
TECK«!CftL RSLC5 

5 JOOOIj Thcfesn inv i r r , i i t a r f hionet wnie- 

s - 'i . pipea Hi padienlarp'. a n „ Jh s * pipe t j CXCSi or:S ll t " I 1 rrnntog r I t 

SACKGROUW5 ART 

rsSOS?' A si'e 1 jips or line pipes which s, ivsd r r 

requ «v J i H r • i s j i > i 

-i I 1 f I l f Wl, 

by ,v npetto presaaro that is ■:-oc{-jcreri ay a prianamenon ina' hyc-cce- io~s crsalc-o Sy corrosion toasb" ,-j-e ad- 
<s Mttdcr<ht t i i r s r j l 

as MrsS and hare second phases such as martensiis in stae: 

[0003! To prevent HIO. toaxnnanee „«pn-;ae Ptoer Pasto5aan No. 54- 1 has dioaiesoo: a i r M 
ine-thudc? liaepsoo s-.eois : in wbioli ay eddisg Cu;: Ce in proper ainosr::;; reisdae re b:e nmeanisi S. iii-idfeaning fine 
spherics i < 1 v1n& inclusions Unexam nud 

ff ..nianriese Patent tobnloatiot: to. S1 SaSaf. and Uacxandaed Japanese Patent Psbilcaseai Hv. Si la5207 hove dis- 

qation rog ca ana ha-c po;;sss seen as murtsn-sao or t-anite in;-! rsncl-on as a p-ooagaiicr paid oi'cractoa is 'Codamed 
by ft Paerense m ,rr t t *.r , r nlsiae-siC, W>, P, e-c), soaianp treanaam .-p a q a; slap bearing 

a-oaeien-iled eeafna daring aaasfarrnatioa af a stapa a' cooling, etc :Jae>';.f"iaed Japanese toierii Publicabor No 
- : s S-S575 toesnrsmed Japanasa Paten: Pub madon to 5-271755 ana Lbavxaininad Japanese Patent Paoijoatien to 

laaoaaciiod ay adding Ca in a icar-S sieel cental segregation is nito-ned by lows- coatants ore ana Mr-, «rtd dig- 
Mel , is piovidea by Pie adenine af to I" f J Pa ana -i t i i j < I a: aiona mebiaas tare; eventing: h 
iw methods 'or ] venting t egrsgatisn. 
at- ido.vevei a raoel: pinto Paving] a strength o? APi X35 grade at n gder is -jsaaey rr&r-Jack-tzti by aoaeie-ated 
coaling an dimefquenching, so that 3 mat surface m&m of the sled plate which receives high cooling rate is mors 

nrnjfiaia eetniried Py acneianatam noetbpt naasisas a: Paaaaa ana aoicalsr ; sitPs Pav np rsislivsiy hiyh HIG sansPto.y 
aa; oiay in ine naar surface rspicn aai also in Ids iaierioi, no n-ai iiio aaoae PasaribaP aa:ibed far praveaiiog HiC 

aa aaasna ay coi-aai searapnana J no; si.-ffkre "hnre f nrr!, in order ?o c r^van; ^IC of sra-al niaia compteialy. aia^-aros 
must be taken apa-isi i-nC aaussd by ma mlai05;rardara af i i SLiriaaa j oi slaa: piafe and iC csas>3<J by 

JuonstA.li ' v i a s t ' 1 ' i 

[OOCiS] i he \ar " v r-Baiessdd'tA^ XBOgrads 

l-i;C-raai:a;t:P steal that a coa-piaaad at i ana dainia; p! : ases does ' ' aoipfsin aiock-iiaj; it or :"anan;;if S 

w p t v r L ( jt 1 > 

P tnPiU t i ) i h » ipm iv it 

imptevod by farPtin .^iatasiractai's and Mo at 7" is annap to at Pao aiaaipiaaian strongtaoiarip by as'bidns 
tCOOS] ^ ^ 'l 

k 7-21S50G aorsista a' Paiaba fafiss w id rniaiiarpy mpP i iiC sansitviiy. A!sa. baa ateai in Plan in n, > tu l 
J ? cos: Pacaasa t's con;;"; or 3 anc tain a restnoted sevo'eiy a~d Ca aeai.-en; aacesoary. "Pa traorostraaiura o! the 
niBP-srraixpbstbelnaa'iorlbsdlintnaxaminad Japanaso Pattrnt Publisaiio" No. Pd -aii7 :'a9 and UnexamtnedPapanesa 

a i "> i n i i phases, so t to t - h 

S'.ranapi s iaw. in otri* ta obtain >' paer iPsnpth i'a; tpo stael aasoriaad in La-axaminad Japaness Patent Publication 
to S1a?:?712H. ianpa aa-cants at C and to. are added, coid- toioq : s padaia-sd a'to pai'icii-aaddetapep Find tem- 
» i»i 5 f X i i t ' j daa 

a, u i xa i s , i- ft.IPiU 

:a added to oDrain Pign spongtn by a::iiiing preeipiiaiico airarigineniag oi 7iG ai a stage ai aoii-ig. Put 7iC is iiablo 
' ba anaraao ad by the ^'h , i t at r . i - 1 , j, AitPaapd - "i k can be achieved stabiy bp srJdmp Ignoo 
~ aiatoiignngss e? neananecied zona aaterierates sigabi ca ,a:y when t welding suet: as eieaiac issistance 
SJ voiding at oebniaiged arc welding a-e appi ed. 
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1007: An obieci o' iho p-roseni ^venfe- -s ;o provide a ii!gh-s£re^gih slee pips c-' Ai-i XSS grade or higher which 
I00S: r strove .. '< d be attained by , r tn , v oipe c: AP! XS5 i^c "m m 1 am 

\ \ C t 1 L t r 1 ! * tf- 

<X to C 07% o: A! 0 005 to 0,04% or Tt COO to C S?t% Mo at Ir.-ost one oiemeir iailactod iroio, 0 005 to 0.0o% or -Nib 
VJ 0.000 too <0 % c: V. ■■■■■<) the balance o.tang; he m winch inevoXme po-roentace of ternt-c pi-;a;a iasoxr or higher, 
i J t t r I f I i -J [|- t 

eoi pipe ,'V- X55 prade Of higber, ocmprb '•■•p ;hs stops oi neatly, sice: olab hav^io; chemical composition do- 
n ., >- Q t t «5ure not 

i than the - tmn'Porrrjator lernoarat;;:s to --ike a eteei i ooo.'oto too sine: ■■ at cooling rats oot :o««> 
re in too range c:' boo to /00'X and forming tits- cofed steel 



SBSSF DESCRIPTION O? THE DRAWINGS 

fotnoj 

m. 2 is a view showing <-< i exmnsw of nue osiruMia o' « mgh-strengm steel in accofdanee w 

p < 3 ?. diagram shav ja l-- i preapitatos; 

RG. 4 it i I i i f rf ee plit^ and 

PSQ. S is a grapft showing one example s' Wat treatment using an induettof. heating apparatus. 



EMSODff.1£t4TS C? TH£ INVENTION 



1 1 II hard rococo phase r sloth ar balnrte martonshe. pearlite, etc e.<:=; 
ana oooos concentration are n to occur at h pitasc Inteifaoo, a 
not lower than 90% is affective in improving HiC resistance, 
tip it ;;. ii >:no>vn lost to'e a-'d Ti - elements ioiniiny carbides in ■ 
it paw i a i m i i t »--\nb 

"i'iJC. an" those carbides are compiex eatoidw: in aloof; (Mo, Th a-d 



i X i r, f i ' [ L ' 1 1. M f an „t « 

4) By the above-described -ilM. ' both a high strengia or APi X66 omrjo or higher > HiC roiistanoo 

o c r I .i, f ' ~ " l 4L» e 

IM' i , - i, h ' I i J . J f 

t ro-r-.rv-d-; he reason for limiting the content o? 

[0313] C: 0 is an element for wengHwtWns steel i ,c ' o" , Cr-nsicies. however, it too C „ ' is lower man 

v r \ 1 1 , i it 

tcug-iriesa o? tve ood pao rjaiohorate. ritoietoia, ir^o C contont snoijid be O.Oti X, 0.0iv% 

[0C14J =■ oeoic is bttsr h=r 0C'-'o *h 



3 



ceoxibitooion t i inss%ciehb anc ■' it exceecs c - me weidobilirv a- the 10 i ceterioooie 1 o ei ' 

5: eonier' ehooid bo 0.01 to C 5%. 

000151 

ct - r j T t ■? t , , ' t t j e -.if', G- ah 

': hO:Wore, too M--- content sheeid be 0.5 to - 6% 

|C01SJ i>: P is an etewsfit trial dmertofafes the welcaboity anfi !ha h!C resistance. Thsrefsrs, tft* r> centers 
be not higher Was 0.01% 

root?] r v n " i-' *- - c ii ' 



US] T T: ;s an important eLeooenr in ids orese"' invention. !! the 'ii content is nor ic»er t.bao 0.005%, T tours 
op:a.<oorb,ees%go:iuo- v-.'itb it; as oosenood above, so that spengtr-s-ning or stee! i; promoto-d However eo snovvn 
t re " •» - i i i i 

'n c ~ r J U ) ' I -j r 

■e i content n tower h 0 b':%, the Cihanoy n appesojoeo traiisiotjr: te:r:pcroioro of hiOb-oPcctoo is 
higher man -40% ar.a hence higher wughrtess is obtained Therefore, the Ti content should preferably be 0.005 to 



Mo . As described scooe, Mc is en inportaor eionien; in too presee 



(0001) J No fiifoovss p;e teagOnceO by rnicrosboc:uie. retiring. i icons oorop ex carbides together win: T: end 
/<? it ! ~ < - o- ^ , vI j 

arte ■! it exceeds 0.06%, the townees ot heat tSmea zone deteriorates Therefore, the Mb comen>. should be 0.005 

to 0.05% 

[0022] 

y>e tr the V content is r posn 0.006%, its oboe; is not aenievee anc it it exces-ds 0.1% the iobgh.nass > 
f filov c 1 t ,1at~ t 1 - 'e % i 6 to 0 

rG023j f d ^ 

ot h»ftt-a9eo«i« ;cna are achieve. 

The stance ctoer lr~- the- above-eeseridec components ;s i : o. Aiso, ether en; vents such as on.avoidable 
i V" fit s may be contained s ' i as o f ■> i, i t - no r, or: !be opsraden ano attests i the present 



;el io accordance wit:- too cosec -r-vs-otk 
oat -o . StC'-Ci urong a otee: bavinc coo 
J 0,04 /. it can 0£ tea: 

0 shows s rssoit cb sr-aiyss of preooitau 

1 r . t K f. it i oil,: 



tOO_, J» » -Mpeotsutfide no f .:o"s ^:e" T o c. d oc he' ce the H!C re-istence is improved, 

s ' : ni . i r o if l,] 

' '^rj 1^ b -, n " ^ I -,t | A J , tl 1 r \ , - ) 4 r 

[00291 

under Strang nine stee nbaachiev 
I0030| 

oonreot exooo-ds 0.60-;,, too wolgsbiiity detenovetos Tirorofd'e the Co co-tent t do r h.pi^rtnar: 0 5%. 
[0031] f. i ^ j n increasing jngth, Howe the 

content sxceeos o.:i% : toe b-i ECO resisranoo dotero;.:,.o ,-;-;:. : ncraioro. too fvi coiitori; soocio do not ttigoor than 0.0%. 
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I 0 2} t t f H 

r r h siU, 

f(!833| i ( r j i ^ > -> < i i s i oritrjl eo 

fhetccg:-ness^haa--3Mctea;or!C is further i-p-oved. In padlculan itiasrsfc-rc-^lstr.s; Ceqfca not hkiharthsn 0.30% 
s fcrAP' 1 i ! h t%torAP! XS0 

grade 



[0B34] Further, if R axpr; 1 \, - ">e rorge of 5 6 to 3 0 h ui T I ii.v - 

f ne complex carbides oa:': be orjtaiiied. so that stesao-teeianc c J steel ana :"-p-ave:.nsnl m ronpbrieas of heat-arscted 
> - v te n ir 1 ' I ' H 7 j 



R (Cm] mo H *{f //Si KVM84}] (? 

a rnattadibteririy --wi'-ed i t mote "ironaite area; i i i acaatearice' wah ' 0';;-;;;a; iav;-i:aa w 



JOQST] It hi te ?inq 1 f p sr i , 

tbentebra. tee aaa;ir>rj tenipaianifa nteiao nda-iiid L K tasated 

If hot nailing Is pernr- I j t < ^ t a 

r I 1 t I t J 1 ' C 

sdcaie; be an-a-anad a; 3 pais^ taiitpvairtee "a: lower than i-a d>3 transforation terrpc-wliire. "b provon; a aat.'roase 
j- „ in ,J ,t [ ( i it , i ,t- ► rn u * not Higher 

tilfth 8SCC 

s:ov; cooling, li.il t r p a hioa r r i c region and eaaiatcn orally, i * >■ t ;de 

i« , ^i -a „ s r| " i n. the rolled slate mu la!. r t 1 tttbi 

!«, it the cooing tlrash temperature is too high, the precipitates are coarsened, so that a sufflcwrt strength is not 
obtained. Taoreie:;. id a < t lintibaraUire i praierably ae t lower t , i ,:ailr;.~ t f i + and 

* a, ja- ter C 

fOOdO] 'Oia^n <. .. 1 \ a a i v jinpe-atute in 

the range of 550 to /CO G. aretes atey la tee rampta ai 600 to note-':, a, obtain teruna paaae and One aairiaioa aarnajes. 

, . ► -a— to 



ideal pa-ao, iastaad of baino coded at a uai r.a.raie.'s in tha raaga a' 6o0 fa 70CC. It la aeeesaai-y that the rdee! piste 
be cooled to a re -parte - d ' wen than £ iria fhaitet be ; owl} 

j -i j ji t i < -> be cooled so « temperature it » 

range .- : .f 550 ia dotted, and rnrnediaseiy alter teat, d be siteiecloo da host treati-rain a; la'ooerai.i'ea in tna range c' 
c 70C t t l > -« by the UOE 

iant-nag rrisfbed. 

OCte' ] I ^ i t n -i hart t t J 

r t i v I ri^ei 

[QC443 I anrdocfo hs; -teaar;- 'Us'sprovd.d i . te t -I i m r 
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-•3 :v an - ndaed a l.:QK STa^pir 

a piles arid i-lewiy cooled to recta tsmpei; 
/ eooiing to 550°C is acwftkm < > 

1% after -hoy wots sssn: Y»e : ded by sabr 
a i- - j > i i nnorosoepa 
ades was analyzed by an energy diapers 



meetTig the standard c- AP Xaagaade, -Ita: stec oiae Havings lOfrfiia strength no- lower taar eaC Ml 3 ,; was regarded 

c! s II I I < 1 i I * f" W8 

regarded as meeting the standard of API X8C grade. 

[00s2| ' ' i i. i 1 1-1 ^"d i^ rr i 1 H r < 

HtCzest - dipping ;;me o: 35 haurs In accordance with r aaai-rdtad ra^Ce-aawasconaeetee. anc the case whore 
> I v t v 5 J J i 1 ii> 

i , ■ i mi i fJ i ' . < J 

i-iatr.h was ''armed in da; carter ad eie-atnc resistance welded portion tor steer pipes rales i te ?e arid In the bene portion 

! ( I 

[CC54] A.I ot pes i r < art jhep and had 

\X a J v, t r r -> I' i li«f.0WM-« 

selected from i* ana v were dispersed. Steei pipes Nos. 3, 4, S, fa. 11. 12. i? sad IS using B. C, F and I steals in 
\h f II i. f <Ci »<nj 

A k f sirwun hcrt v .. t 1 ; - i ' 

i nlghei sdaaylti than st J nut id a 

|C055} N n ^> " t <> 

"ft phase eeataise the rraviidaraiiririe, tnetrred was entaide t i a t - pr eiS nl invention, and a oadjidas 

t ■" , , it i <; pr < t ' t 

\, no o i " aeranawa vad a hacsesr. forstarji pipe No isdfftcten; a it ' n 

i. Id net be secures secar.se a! low heedlne, -quit. ( a satacient secnaah aauld - -bit. oeeanse cr- 
ack |r bid r a - J < - s For Ip c. 20. side* til a was low, the 
, . t r \ -,-.» » e i i <■ trv HC re < I 
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No 21 , siopo ths cooling raoa upor roiling was s«, oa'Psies boo,an to rarp-topiraie 'rem o '-igh tcmpe.nwre region anc 
»s-"c oasrara-ieci.. so roar ;hn soengsh was cscrsasep. "or sts<r! pips M*. ;:?. since the ceiling temperarore *ss nigh, 
artlses were cea'sonec. so Pole r , o. 2a e I s 

JGQSS] " oreol pipes N a 3.3 , cornnaraiivo > ^ nan 1 hi el 1 1 n accurri;rp.c 

racfcr.g in HI r t r 1 the ra 

Wo prosan: n r t Persteei pipes " i ano 25. o rtoo the oorrtpnt ' Mo erTI yaa; lay/, x- anu .i, *a* 
SPanpTOA-irnc was nor achisvaci, so that the strength was lova "or steel pipe Mo. ainco Ihe Ti content was too high. 
Ihe miorasrrostra-e was oosraerroy by woidina heap so thai pre HA.? toughness c'ola'DrrPeti ro' Plaei pipe Mo. 27, 



fOOST] All t ••(?<? pi es Nos « i > Jirnux i s S i 

'■■ 0* higher, Site oisp rasa high HiC roaislsoae and HAs toago-'oas "I no structure oi'srssi pipe was soosianla-nry o tarn'ie 
pltaso. r v.'hich f ne es'thoies vvim :i parhdo diameter - antsaor t t nm i cents lost "'I M anc at leas; n 
dement solscted twm son v wars disperse;! 
[0058] 

ano > "<m. f t I J t he 

.50 h i i i i t n h h ~ j s 

tiisfefiorrstsd. 
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being not rolwi. the naiad alee! eiataa ware Immear.ately oobieoj by uclna a waler coaled imloe bCvylerabbd ceeyna 
tb.. I v ., t. >- la bbiblreayea": by using hi 1 1 11 Ji . n \c>,i ; _ " :~d T: series 

on the m _ ^ „ „ or a cas-lii-ed hrmace in Table 5, each lemperattne i i average ^ . - t o and 

the maxima;:; and mmnraim lumper abaes art tha above ■dasaribec m^h est and lowest Ism esrataie:; a: tae fcso' heat 
treaynenh Also, the raimyer otcycies means numyar or cycles e! heating performed S>' nsingthe indectiijri heating 
ayparalijsos ta beep rhe staet plate at ten-par a;ures In the range of SSO ro 70C"C tor lb re* mina'as or : enge: in ihe 
ease- n: gas bring, !he stae! Plata was napr at a byab tampe-atbre. 

IQObQ) n nox-i-ipe JOE -.to ] pipe K ha 1 s 

o? 1 3. I mm ana with an ouw-cte diameter of 12; 9.2 may and a wail thfcKne$s &S25.4 mm were maiyfactasea, and me 
nnorostaabafa yieic elreriqiia tensile sfenyte, H C resialanae. ana 1-aAZ taamnajss W ws msasuieci 
J0061 1 The measurement results are given in Table 6. 

JGOnS] 

: swer tban 600 fbPa ; and also nsfl HiC resistance ana HAZ leeghnesi. The rrierostriKSure of s!ee! pipe was 
u 1 i )l a i 1 phn^ay i «- ah line earbieea i a j r biameler smaller t , 10 r «h i aoatain;;;: al 
lsa=: a^e siemsr-t selected ircm Ti. ably aap Mb and V were spersen 

J!3!)S3] r ml ' t ^ ^ i ml t m 

cniside I range t irie present tweeter ana: far steal pipes p ;os bv to 51 . bit chemteal composition 'hereof was 

patsibo ihe range of tne prescn: iwenuon. The efo e, 'or these i t > ' » ' ut. 

1 r , 3 *- i T r a t ~i c .a ^0 1 1 > t a 

rr n If ii i if t t t t ,b " j J ' j f 

in [fie HiC test 
}GCB43 Even if heal tre 

ai Serenes a resell «; 



11 



&i m m At 













s 




i 


5 


! 


! 


: 




I 




! 


S 


S 


! 




! 


2 












: 












3 






! 




! 


! 




! 
























3 












: 




















. 








a 




"'«" 

: 


: 


4 


i 


J. 


....?. 


! 


2 


> 






: 














i 


• 




! 
















! 


! 


? 


! 








f 




1 


3 


! 


s 


s 




! 






I 












i 




+ 


























§ 


5 




3 


! 


2 


! 


: 


5 


: 


3 




; 


3 


S 


5 


2 


2 


S 

o 


3 
<= 




! 


! 


I 


! 


i 


! 


! 


! 


! 



EP1 325 967 S1 



I 


1 




r 


8 


5 


g 


7 


I 


i 

?j! 


f 


s 


? 


? 3 


S 8 




o 


0 


° 


O 


o 


oo 




o 


*! 


0 


0 


) ' 






s 


£ 


E 


2 


I 


1 




5 


1 




I 


3 


1 i 


i a 


I 


1 


§ 


S 


s 




z 


p 


S 


S 


3 






3 


I 5 




i 


1 


s 


5 


2 


1 


s 


I 


I 


5 






a 


3 


I 5 


3 3 


i 


„«•.« 




























































V 

4 










» 


- 




3 




• 




■ 










s 








§ 




i 














! 


I 


5 


f 




1 






■ 


i 


i 






3 ? 


i 


* 


11 


J 


si 

?! 
I 


iji. 


1 




!; 






1 1 




ill 
ltd 

jL 




S 


! 


s 


i 


§ 


! 


! 


5 


I 




i 


1 


§ § 


2 i 






s 




s 








i. 


s 




s 


s 


s 




3 1 5 


w 


1 




1 


s 






I 




I 






! 


I I 




hi 


! 


\ 


» 


I 








i 


§ 


§ 


I 


i 


g S 




I 


1 






























5 




5 


s 












2 


s 


» 


a s 






1 


S 




3 


5 


i 


i 






S 


2 


s 




5 ^ 




j 










s 


5 








5 






5 5 





EP1 225 967 A1 



* i_ J t 1 ■-MVS - 1 h . 

- ' . a n ■ --<•-,• or r is o 005 ;o 



3. A biq j" 5 tisiiy o!, by "ias j 

, , - cn , 

of at least one e;««ient se^cdad Iram 0.005 0.05% ai No and 0.005 tc 0 10% ,.d V. W and Mo meeting ins 

i. "it M "oi '0 sV 5 I re be f a c 

MoisOVs nrtutlrid) »v n u v i / In , i i I f/ } oi n.gher. 
and ccr^Disx carbides car-iain-g o; w. Mo. and ai ieaat ore e^-en: selected (rem and V eaa p'ac;pi;aled in 
j t , as 



-strengat ;;eei pine -..f AFn Xb'o grade o: hiyhr.-,- aeeeafo.y, Ov atari 0. whorcm idd ifltia is " ■'■■;r-:;e 
it; dinid- 9, wheroifi iita rsiio P is. m tno -enga 



A f, ddi.'adtaena inotbce r n:o;h-Etra:xpii 1 pip; or \ < grace of 1 - composing r step; of: 

heating 3 steal slab hawing chemical composite described mOa-m 1 to a te»w«' ; jre in the range o? 1 0OP 
t<i 1:2S0 a C; 

— t -n f s c 6 -v - " v ' i bf. to rrit \p 

. -m , a ■ v i > - - >vc nan o'&'s; 

coding aaid coarab steid plate e; a ta":peratine r- ;hs ranee cd i-i.O t'.. OOO'C; anf 
^miinc t : ;:d celled so:.".'! dlaie idte a race! pice, 

14. A - a-u -c ui it, m f- ^ 1 , t t ,i i Add i- 11 i <i; I cnrriprising i sreps 



14 



epi mm m 



cisw 3 toatemperasure m the range of 1000 
i ;hs Ait- tmresfcrmarfors temperature t© make 





) ai or ' t i It l i i . Ar3 \ «n>.for>r j'ich ten v < < >) j f tt ft m 

a steel plate; 

iw cooling sa:« a ;e e: plats to a tonwatura m the :?--pt of SCO to 7C0'-C ai a auc na a~!o not. Iowa: thaa 2'C/a. 

t i 1 t i r n t 1 C's srw 

17. AlTMl ! I I IV 1 II >' 

In. » in M I si 5 n r r J 

to 1250°C: 

hot rofeg sale stsai sfta at a finiss temperature not lower than '"a i Tiperature id -"afcs 

a steel plate; 

as ceding c maerat i -> I law ;han 2 & CVs; 

rieatiag saw cooled s'eel pwte » < a - a cr ,i L ip.'iT ^ - ce? 
SAC ta 7yi!*C i'ar three finales or longer aad 
f i i f 1 Hi if 

40 18 A man > >■ p f i| ^ < 

heailrsg a steal a'ao having clienncai pampas!; an aasaabaa* in claim 3 to a tamperatum In ma range at iaoo 
W 1250'C: 

apt ro'iing said steel alas at a p-ash te~pera!ore not iowar than the Ar3 iaansa-fiinnon !atnpeavaiie to rasaa 

1 < I » i u c 0. »" h-^o nj(u» ot!cn\ar ih aii' <~ - 

le*v«iUI»i u|=. . f , t - < i a V_r r -<3B0i 

f n.'i i r jfi 

forming sai« steel plate into a steel pipe 

t l i r - i7,v*ei 

n he tat rc jtp * tot ke^r mg ssi-i s go) pl< 

oriohii;^ :a aacaeipi'Shec t> >- i n -'auction aaslaig aaaaratases f , « I in banes on iha f 

-a rolling ? ii N\ equinmant. 

ss 

JO, The aianiJ-'aaTorlag fia;haa a,-; a inah-sirnnpin siaa: laae ai APi XS5 piaaa or fanner accorcihg to claim 18. y,n;ere 
in "0 1 ' )' t r 

i pp si J by will c c " 



15 




50r,m 



FIG. 3 




0 2 4 6 8 to 12 14 16 iZ 20 





is 



BM 325 SB? At 





SKI fcRNAYiOWU. SEARCH REPORT 


?eX/JP02/07102 




:J1"« /c<., 8/10 






r? jilc-^nni f's^i: Cx^im:.^ rt?'l) Mliwi: ':::v-;iir;^;;cc > 










Ct 1 322C35/3 t ) I S/4S-3/4S 






Hi ■ ih: aiKi.swKu - - - 1 . „ v ' c * _ i r- _ tera:i < i 




C " . t If" "> ' RS.W.Vtf : 














03 FP^ "I ' ![::-. .. 

JF S.0vl?«23S A (Kobe. Steel, itd. ) , 
it, J^r..;, ISSS (3C.05.3S), 




1-25 


ft 


.?? 16821V « (SCswasaSi Steel Corp. 5, 
It -l^e, 1352 (ir.fin.a3i , 








OT 1-234S21 A (Nippon Steel Corp.), 
19 Septaratsssr, X93S ir5.0*.89}, 
(Fa».Uy: nanai 







:ii :-' .;.7u.7.v, ;; ; io.i c>. : : .oi; 




■■' 0 1 : ■:' 




Iji <n:i ii/tsifssE'' 

,l«pa::f>s»> Pav.sr.l Orrli.cs 








s 








2S 







